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1. Introduction:

Status of New Physics in (Bs, B̄s) mixing and decay.
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• CP symmetry: particle ↔ antiparticle, and (x, y, z) ↔ (−x,−y,−z).

• To explain the baryon asymmetry of the universe we apparently

need new sources of CP-violation beyond the Standard Model.

• It is promising to search for CP-violation in processes where the

Standard Model predicts a small asymmetry, and extensions of

the Standard Model predict large asymmetries.

• For these reasons we study CP-violation in Bs → J/ψφ and

B+ → J/ψK+ decays.
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Extensions of the Standard Model with new sources of CP violation:

• Multi-Higgs Doublet models with no “Natural Flavor Conservation”

• Supersymmetric models with “Effective SUSY”

• Supersymmetric models with “R-Parity Violation”

• Left-Right Symmetric models with VL 6= VR

• 4th generation models, and

• Z-mediated Flavor Changing Neutral Currents.

JoAnne L. Hewett, hep-ph/9803370 (1998)
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If CPT is a symmetry,
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The observables are Ms, Γs, φs,

∆Ms = 2 |Ms
12| , ∆Γs = 2 |Γs12| cosφs,
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The semileptonic charge asymmetry is

assl ≡
N(B̄s → f) −N(Bs → f̄)

N(B̄s → f) +N(Bs → f̄)
,

where f is a flavor specific final state to which only Bs can decay.

Notation:

Γs ≡ Γ̄ ≡ 1/τ̄ ,

Γs − ∆Γs ≡ ΓH,

Γs + ∆Γs ≡ ΓL.
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B0 ↔ B̄0 mixing in the 2 Higgs Doublet Model of type II. M12. hep-ph/0210167
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New Physics may alter M12:

M s
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s .
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s ,

∆Ms = ∆MSM
s · |∆s| = (19.30 ± 6.74) ps−1 · |∆s| ,
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From Alexander Lenz and Ulrich Nierste, hep-ph/0612167, November 2007.

8



The φs obtained from fits to Bs → J/ψφ is slightly different:

φs = −2βs + φ∆
s = −0.04 ± 0.01 + φ∆

s .

From Alexander Lenz and Ulrich Nierste, hep-ph/0612167, November 2007.
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Constraints on New Physics in the ∆s complex plane (at a confidence

level of 1 standard deviation).
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Footnotes:

∆s = 1 in the Standard Model.

Red: from ∆Ms = 17.77 ± 0.12 ps−1 from CDF.

Yellow: from ∆Γs/∆Ms, with ∆Γs = 0.17 ± 0.1 ps−1 from DØ.

Blue: from assl = (−8.8 ± 7.3) · 10−3 from a combination of DØ

experiments (for the case adsl = SM value).

Forward and backward solid wedges from ∆Γs = + or − 0.17 ± 0.10

ps−1 from DØ.

Dashed wedge from φs = −0.79 ± 0.56 from DØ.

The current experimental situation is 2σ deviation from the SM.

From Alexander Lenz and Ulrich Nierste, hep-ph/0612167, November 2007.
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2. Time-dependent 3-angle fits to tagged decays Bs → J/ψφ.
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